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PULSATOR TYPE WASHING MACHINE WITH 
DRYING FUNCTION 

RELATED APPLICATION 
[01] The present application claims the benefit of Korean Patent 
Application No. P200 1-4871 filed February 1, 2001 and Korean Patent 
Application No. P2001-5122 filed February 2, 2001, each of which is 
herein fully incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[02] The present invention relates to a washing machine and, 
more particularly, to a pulsator type washing machine having a washing 
function and a drying function in one unit. 
Discussion of the Related Art 

[03] Washing machines remove contaminants from the laundry 
by applying different forms of impact force to the laundry. Generally, 
washing machines can be categorized into pulsator type washing 
machines, drum type washing machines, and agitator type washing 
machines according to the type of impact force applied to the laundry. 
In these cases, an impact force is generated and applied to the laundry 
by means of a pulsator or an agitator, or by dropping the laundry using 
a rotating drum. A detergent is typically added to the washing machines 
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to enhance the washing process. 

[04] In general, these conventional washing machines provide 
only the washing function to wash the laundry such as clothes. 
Therefore, a washing machine user is required to take out the laundry 
from the washing machine after completion of the washing process to 
dry the wet laundry. 

[05] Apartment living arrangements and other living styles often 
demand an artificial drying of the laundry within a short time period 
after the laundry is washed. To this cause, dryers have been developed. 
A conventional dryer permits the user to dry the wet laundry more 
quickly and easily. However, the size of a conventional dryer is typically 
equal to or larger than the size of a conventional washing machine. 
Thus, installation of both the washing machine and the dryer requires 
much installation space. Further, the washed laundry from the washing 
machine must be manually moved to the dryer before it can be dried, 
which can be extremely inconvenient and tedious to the user. 

[06] Accordingly, a washing machine having the drying function 
has been in need, and a drum type washing machine that can also dry 
the wet laundry in the drum has been proposed. However, conventional 
pulsator type or agitator type washing machines, which have a better 
washing performance than the drum type washing machines, do not 
provide the drying function. As a result, a need exists for a pulsator type 
washing machine that facilitates drying of laundry and provides 
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excellent washing of the laundry. 

SUMMARY OF THE INVENTION 

[07] Accordingly, the present invention is directed to a pulsator 
type washing machine that substantially obviates one or more of the 
problems due to limitations and disadvantages of the related art. 

[08] An object of the present invention is to provide a pulsator 
type washing machine which has an excellent washing performance and 
facilitates drying of laundry. 

[09] Another object of the present invention is to provide a 
pulsator type washing machine having both washing and drying 
functions in one unit. 

[10] Additional features and advantages of the invention will be 
set forth in the description which follows, and in part will be apparent 
from the description, or may be learned by practice of the invention. The 
objectives and other advantages of the invention will be realized and 
attained by the structures particularly pointed out in the written 
description and claims hereof as well as the appended drawings. 

[11] To achieve these and other advantages and in accordance 
with the purpose of the present invention, as embodied and broadly 
described, a pulsator type washing machine includes a circulation duct 
having one end connected to a lower part of an outer tub and the other 
end positioned in the vicinity of an upper part of an inner tub, a fan 
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fitted on the circulation duct for forced circulation of air, a heater fitted 
to the circulation duct for heating the air flowing in the circulation duct, 
and a water supplying duct connected between the circulation duct and 
a water feed valve for supplying external water to the circulation duct. 

[12] The fan is preferably a sirocco fan, the circulation duct 
preferably has a plurality of grooves in an inside wall surface thereof, 
and more preferably the groove is helical. 

[13] The pulsator type washing machine may further include an 
external air supplying duct connected to the washing machine case for 
supplying external air to the circulation duct direction, and an external 
air fan fitted to an inlet to the external air supplying duct for drawing the 
external air. 

[14] The external air supplying duct may have an outlet extended 
to an inside of the circulation duct, and the circulation duct preferably 
has a plurality of cooling fins fitted to an outside surface thereof. 

[15] The pulsator type washing machine may further include a 
water supplying supplementary duct fitted between the feed water valve 
and the outer tub cover for supplying external water to an inside wall of 
the outer tub. The outer tub cover has a flow passage having a plurality 
of water spraying holes on a bottom thereof. 

[16] In another aspect of the present invention, there is provided 
a pulsator type washing machine including a circulation duct having one 
end connected to a lower part of an outer tub and the other end 
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positioned in the vicinity of an upper part of an inner tub, a fan fitted on 
the circulation duct for forced circulation of air, a heater fitted to the 
circulation duct for heating the air flowing in the circulation duct, an 
external air supplying duct connected to the washing machine case for 
supplying external air to a circulation duct direction, and an external air 
fan fitted to an inlet to the external air supplying duct for drawing 
external air. 

[17] The external air fan is preferably an axial fan, and the 
circulation duct preferably has a plurality of cooling fins fitted to an 
outside surface thereof. 

[18] It is to be understood that both the foregoing general 
description and the following detailed description are exemplary and 
explanatory and are intended to provide further explanation of the 
invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[19] The accompanying drawings, which are included to provide 
a further understanding of the invention and are incorporated in and 
constitute a part of this specification, illustrate embodiments of the 
invention and together with the description serve to explain the 
principles of the invention. 

[20] In the drawings: 

[21] FIG. 1 illustrates a sectional view of a pulsator type washing 
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machine in accordance with a first preferred embodiment of the present 
invention; 

[22] FIG. 2 illustrates a cross-sectional view of a circulation duct, 
cut alone line I-I in FIG. 1; 
5 [23] FIG. 3 illustrates a perspective view of a circulation duct 

usable in the washing machine of FIG. 1 in accordance with another 
embodiment of the present invention; 

[24] FIG. 4 illustrates a sectional view of a pulsator type washing 
machine in accordance with a second preferred embodiment of the 
10 present invention; 

[25] FIG. 5 illustrates a plan view of an outer tub cover of the 
washing machine in FIG. 4 according to one embodiment of the present 
invention; 

[26] FIG. 6 illustrates a plan view of cooling fins in FIG. 4 
15 coupled with a circulation duct in accordance with one embodiment of 
the present invention; and 

[27] FIG. 7 illustrates a plan view of cooling fins in FIG. 4 
coupled with a circulation duct in accordance with another embodiment 
of the present invention. 

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[28] Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are illustrated 
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in the accompanying drawings. At first, the overall system of a pulsator 
type washing machine 100 in accordance with a first preferred 
embodiment of the present invention will be explained with reference to 
FIG. 1. The components used to wash the laundry will be explained 
first. 

[29] As shown in Fig. I, the pulsator type washing machine 100 
includes an outer tub 3 disposed in a washing machine case 1, an inner 
tub 5 having a plurality of openings 5a and rotatably mounted in the 
outer tub 3, and a pulsator 7 rotatably mounted in the inner tub 5. The 
inner tub 5 and the pulsator 7 are rotatably, as known, by the operation 
of driving means 9 provided at a bottom of the outer tub 3. 

[30] The washing machine 100 further includes a feed water 
valve 10 disposed in an upper part of the case 1 for supplying water 
needed for washing and rinsing the laundry, and a drain duct 11 
connected to a bottom portion of the outer tub 3 for draining out the 
waste water from the washing machine 100 after completion of the 
washing operation. A drain valve 13 is disposed at a certain portion of 
the drain duct 11. A water supply duct 40 is connected to the feed water 
valve 10 for supplying water to the inner tub 5. All these components 
are operatively coupled. 

[31] Next, components of the washing machine 100 used to dry 
the laundry will be explained according to an embodiment of the present 
invention. 
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[32] The pulsator type washing machine 100 also includes a 
circulation duct 20 disposed between the outer tub 3 and the case 1 for 
supplying heated air to the inner tub 5 for drying the laundry. A lower 
end portion of the circulation duct 20 is connected the outer tub 3, and 
an upper end portion of the circulation duct 20 is positioned in the 
vicinity of a top part of the inner tub 5. A heater 15 is disposed at one 
end portion of the circulating duct 20 for heating the air, and a fan 22 
for improving the circulation of the air is disposed at the circulation duct 
20 adjacent the heater 15. The fan 22 is preferably of a centrifugal type, 
and more preferably of a sirocco fan type. The heater 15 is preferably 
fitted to a place forward of the fan 22 (an air outlet direction of the 
circulation duct 20). Air in the inner tub 5 that is discharged through 
the openings 5a enters the circulation duct 20 through an inlet/ outlet 
20d of the circulation duct 20. This air then moves upwardly in the 
circulation duct 20 by the operation of the fan 22 and is heated by the 
heater 15. Then the heated air is output into the inner tub 5 through an 
air outlet 20c of the circulation duct 20 to dry the washed laundry in the 
inner tub 5. This process can be repeated to provide heated air 
continuously to the inside of the inner tub 5. 

[33] The water supplying duct 40 is connected between a top 
portion of the circulation duct 20 and the feed water valve 10. The water 
supplying duct 40 is used as follows. An air discharged from the air 
outlet 20c of the circulation duct 20 to dry the laundry in the inner tub 
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5 is discharged through the openings 5a and enters the inlet/ outlet 20d 
of the circulation duct 20. This air tends to be hot and humid and is 
recirculated back to the inner tub 5 through the air outlet 20c. But, 
since the recirculation of this hot and humid air back to the inner tub 5 
through the air outlet 20c provides a poor drying efficiency, the moisture 
in the hot and humid air needs to be removed before this air re-enters 
the inner tub 5. To accomplish this task, external water is supplied to 
an upper part of an inner wall of the circulation duct 20 via the feed 
water valve 10 and the water supplying duct 40. Then, this water makes 
heat exchange with the hot and humid air being recirculated through 
the circulation duct 20 as the water flows down along the inner walls of 
the circulation duct 20. This process condenses the water vapors in the 
hot and humid air. The condensed water is drained out of the washing 
machine 100 through the inlet/ outlet 20d, a bottom of the outer tub 3 
and the drain duct 1 1 under control of the drain value 13. 

[34] Accordingly, the washing machine 100 of the present 
invention dries effectively the washed laundry in the inner tub 5. 

[35] Fig. 2 shows a cross- sectional view of the circulating duct 20 
according to one embodiment of the present invention. As shown, 
preferably, the circulation duct 20 has a plurality of grooves or 
indentations 20a on its inner walls for prolonging a heat exchange time 
period of the hot and humid air by reducing the flow speed of the water 
along the inner walls of the circulation duct 20. However, the shape, 
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form or configuration of the inner walls of the circulation duct 20 is not 
limited to such, but may be of any shape or form that can reduce the 
water flow speed along the inner walls of the circulation duct 20. For 
example, as shown in FIG. 3, the circulation duct 20 may have helical 
grooves 20b formed on the inner walls of the circulation duct 20, which 
reduces a flow speed of the water flowing down from the upper part of 
the circulation duct 20. This improves a dehumidifying efficiency of the 
washing machine 100. 

[36] Returning to Fig. 1 , in addition to or in lieu of the operation 
of the water supplying duct 40, the washing machine 100 includes an 
external air supplying duct 30 connected to the case 1 for supplying the 
external air to the inside of the washing machine. It is also preferable 
that an external air fan 32 is fitted to an inlet of the external air 
supplying duct 30 for generating a suction force to draw the external air 
and directing it to the inside of the circulation duct 20. The external air 
fan 32 is preferably of an axial type, but can be of any other type known 
in the art. The external air supplying duct 30 supplies external air to 
the circulation duct 20 and thereby dehumidifies the air circulating in 
the circulation duct 20 since the air from the external air supplying duct 
30 has a temperature lower than the temperature of the air circulating 
in the circulation duct 20. That is, the air supplied to the circulation 
duct 20 through the external air supplying duct 30 makes heat 
exchange with the air circulating in the circulation duct 20 to condense 
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the moisture in that air. 

[37] Although the foregoing embodiment shows a fore end 
portion of the external air supplying duct 30 (an outlet of the external 
air) is inserted into the circulation duct 20, the present invention is not 
limited to such and it is possible to position the fore end portion of the 
external air supplying duct 30 outside of the circulation duct 20 to cool 
down an outer surface of the circulation duct 20 and thereby condense 
the moisture in the air circulating inside the circulation duct 20. 

[38] Thus, in this embodiment, the moisture in the air 
circulating in the circulation duct 20 is removed or reduced by the water 
supplied through the water supplying duct 40 and the external air 
supplied through the external air supplying duct 30. However, the 
present invention is not limited to such, and the dehumidifying function 
can be carried out by using only one of the water supplying duct 40 and 
the external air supply duct 30. 

[39] The operation of the pulsator type washing machine 100 in 
accordance with a first preferred embodiment of the present invention 
will be explained with reference to FIG. 1 . At first, the washing machine 
100 performs a washing operation. The washing operation of the 
pulsator type washing machine 100 is the same as or substantially the 
same as the operation of a related art washing machine. For instance, a 
washing cycle, a rinsing cycle, and a spinning cycle are carried out 
sequentially to wash the laundry according to the washing operation. 
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[40] Upon completion of the spinning cycle of the washing 
operation, the drying process of the present invention starts. In the 
drying process, external air is introduced into the circulation duct 20 
through the external air supplying duct 30 by the operation of the 
external air fan 32. The air within the inner tub 5 is also supplied to the 
circulation duct 20 through the opening 5a and the inlet/ outlet 20d of 
the circulation duct 20. The combined air in the circulation duct 20 
flows upwardly by the operation of the fan 22, and is heated by the 
heater 1 5 and supplied to the inside of the inner tub 5. The heated air 
supplied to the inner tub 5 makes heat exchange with the washed 
laundry to dry the washed laundry, which in turn generates a humid air 
with high moisture content. This humid air is then introduced back into 
the circulation duct 20 through the openings 5a and the inlet/ outlet 20d 
of the circulation duct 20, and flows upwardly while making heat 
exchanges with the water supplied from the water supplying duct 40 
which removes moisture from the humid air. The moisture removed 
from the humid air in the circulation duct 20, i.e., the condensed water, 
is drained out of the washing machine 100 through a lower part of the 
circulation duct 20, the outer tub 3 and the drain duct 11, or through 
other means. 

[41] Meanwhile, the dry air having a relatively low temperature 
and humidity is heated by the heater 15 again and supplied to the inner 
tub 5. This process is repeated for a certain period of time to dry the wet 



12 



Atty. Docket No. 0465-0838P 

laundry in the inner tub 5. The wet laundry in the inner tub 5 is dried as 
the heated dry air circulates in the inner tub 5. The drying process of 
the present invention is completed after a preset circulating period 
elapses. 

[42] A pulsator type washing machine 200 in accordance with a 
second preferred embodiment of the present invention will be explained 
with reference to FIGS. 4 and 5. 

[43] The basic system and operation of the washing machine 200 
is the same as that of the washing machine 100 of the first embodiment, 
except that (1) the dehumidifying water is supplied, not only to the 
circulation duct 20, but also to the outer tub 3 to render the 
dehumidifying operation smoother, (2) the fore end of the external air 
supplying duct 30 is not inserted into the circulation duct 20, but is 
exposed to the outside of the circulation duct 20, and (3) the circulation 
duct 20 is provided with a plurality of cooling fins 24. Explanations of 
the parts of the second embodiment system identical to the first 
embodiment will be omitted. 

[44] In accordance with the second embodiment, the washing 
machine 200 includes an external air supplying duct 30' disposed on a 
rear surface of the case 1 for supplying air in a direction of the 
circulation duct 20, and an external air fan 32' fitted to or near an inlet 
of the external air supplying duct 30' for generating a suction force to 
draw an external air into the external air supplying duct 30'. Because of 
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the location of the duct 30', the external air is discharged from the 
external air supplying duct 30' onto an outer surface of the circulation 
duct 20 and an outer surface of the outer tub 3 to make appropriate 
heat exchanges to provide dry air into the inner tub 5. In addition, a 
plurality of cooling fins 24 are disposed around the outer surface of the 
circulation duct 20 to further cool the circulating duct 20. 

[45] The washing machine 200 also includes a water supplying 
duct 40 and a supplementary water supplying duct 42 disposed between 
the feed water valve 10 and an outer tub cover 50 for supplying water. 
The water supplying duct 40 and the supplementary water supplying 
duct 42 are used during the drying process to more efficiently remove 
moisture from the humid air, thereby improving the drying performance 
of the washing machine 200. 

[46] Fig. 5 shows a top plan view of the outer tub cover 50 of Fig. 
4 according to one embodiment of the present invention. The structure 
of the outer tub cover 50 placed on the outer tub 5 will be explained with 
reference to Figs. 4 and 5. The outer tub cover 50 includes a horizontal 
part 50a and a vertical part 50b. The horizontal part 50a has one water 
supply hole 56 connected to one end of the supplementary water 
supplying duct 42 for receiving water from the supplementary duct 42. 
The outer tub cover 50 has a flow passage 54 for flowing the water 
supplied through the water supply hole 56 around the outer 
circumference of the inner tub 5. The flow passage 54 has a plurality of 
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water spray holes 58 at fixed intervals for spraying the water in the 
passage 54 onto the inner walls of the outer tub 3 during the drying 
process. Accordingly, the outer tub cover 50 corresponding to the outer 
circumferential shape of the inner tub 5 and the shape of the outer tub 3 
and is used to supply external water to the inner walls of the outer tub 3 
to dehumidify the air in the outer tub, which will be used to dry the wet 
laundry. The invention, however, is not limited to the shape and 
configuration of the outer tub cover 50 as shown in Fig. 5, and includes 
other shapes and configurations suitable for use with other types of 
inner and outer tubs. 

[47] Figs. 6 and 7 show different examples of cooling fins 24 and 
circulation ducts 20 of Fig. 4. In one embodiment, as shown in FIG. 6, a 
plurality of cooling fins 24 are disposed on an outer surface of one 
circulation duct 20 for enhancing a heat transfer efficiency. This 
improves a dehumidifying efficiency of the washing machine 200. The 
circulation duct 20 has preferably an oval section, but is not limited to 
such and can have any other shape and/ or configuration. In another 
embodiment, as shown in FIG. 7, a plurality of circulation ducts 20 are 
provided in the washing machine 200 and pass through one cooling fin 
24 for reducing the length of the circulation duct portion having the 
dehumidifying function. This results in a more compact circulation 
duct. 

[48] The operation of the pulsator type washing machine 200 is 
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essentially the same as that of the pulsator type washing machine 100, 
except that the external water is supplied to both the upper part of the 
circulation duct 20 and the outer tub 3 at the same or substantially 
same time. Particularly, external water is supplied to the circulation 
duct 20 via the water supplying duct 40 as discussed above. Also, the 
external water is supplied to the outer tub cover 50 through the 
supplementary water supplying duct 42, and is then sprayed onto the 
inner walls of the outer tub 3 through the water spray holes 58, to make 
heat exchanges with the air in the outer tub 3 which is recirculated into 
the inner tub through the circulation duct 20. This removes moisture 
from the humid air in the outer tub 3. The water removed from the 
outer tub 3 by the dehumidifying action, i.e., the condensed water, is 
drained out of the washing machine 200 through the drain duct 11 
under control of the duct valve 13 or through some other means. The 
operation of the outer tub cover 50 improves a dehumidifying efficiency 
of the washing machine 200. 

[49] In addition, external air with a relatively low temperature is 
supplied to the washing machine 200 through the external air supplying 
duct 30' by the operation of the fan 32'. The supplied external air 
causes heat exchanges with the humid air in the circulation duct 20 as 
the external air passes through the cooling fins 24 on the circulation 
duct 20 to remove moisture from the humid air flowing inside of the 
circulation duct 20. The air circulating in the circulation duct 20 is 



16 



Atty. Docket No. 0465-0838P 

further dehumidified by the operation of the fan 22 and the heater 15, 
and thus, a very dry air is output to the inside of the inner tub 5 
through an outlet 20c of the circulation duct 20. 

[50] Although the present invention has been described in 
connection with pulsator type washing machines, it is not limited to 
such, but is equally applicable to other types of washing machines such 
as agitator type washing machines. Further, the drying operation of the 
present invention need not be performed upon the completion of the 
washing operation, but can be performed at any time drying of laundry 
or the like is desired. In addition, a washing machine of the present 
invention can provide only one of many dehumidifying operations offered 
by the components such as the water supplying duct 40, the air 
supplying duct 30 or 30', the heater 15, the outer tub cover 50, and the 
cooling fins 24, as discussed above. 

[51] The pulsator type washing machine according to the 
different embodiments of the present invention has many advantages 
including the following. First, the in situ drying of the laundry in the 
inner tub after washing improves user convenience. Moreover, the 
pulsator type washing provides an excellent washing efficiency. Second, 
the circulation of heated air, the efficient removal of moisture from the 
humid air, and heat exchanges with the wet laundry provides an 
excellent drying performance for the washing machine. Third, the air- 
dehumidifying operations both by means of air and water improve 
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significantly the dehumidifying effect, thereby improving greatly a drying 
efficiency of the washing machine. Fourth, a compact washing machine 
that is capable of both washing and drying operations in an efficient 
manner is provided. 

[52] It will be apparent to those skilled in the art that various 
modifications and variations can be made in the pulsator type washing 
machine of the present invention without departing from the spirit or 
scope of the invention. Thus, it is intended that the present invention 
covers the modifications and variations of this invention provided they 
come within the scope of the appended claims and their equivalents. 
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